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FOREWORD 


This report describes a dyneunic pressure data base and data 
base management system developed to characterize the Space 
Shuttle Main Engine (SSME) dyncuaic pressure environment. 
The data base represents dynamic pressure measurements 
obtained during single engine hot firing tests of the SSME. 
Software is provided to permit statistical evaluation of 
selected measurements under specified operating conditions. 
An interpolation scheme is also included to estimate 
spectral trends with SSME power level . This report was 
prepared by Wyle Laboratories Scientific Services and 
Systems Group for the National Aeronautics and Space 
Administration, George C. Marshall Space Flight Center. The 
work was performed under NASA contract NAS 8-34343, entitled 
"Flow Dynamic Environments in High Performance Rocket 
Engines . " 

The author wishes to acknowledge the contribution to this 
study by Dr. G. Meares, Chief Architect of the data base 
management software described herein. Messrs. 6. Dobbs and 
D. Duck contributed long hours over a digitizer pad to 
accomplish data base input. The singular value 
decomposition software for spectrxim interpolation was 
developed by Dr. J. Jong. Mr. T. Nesman, MSEC technical 
contract monitor, provided continuing support through 
informal project reviews and served as a focal point for 
definition of SSME data requirements. 



DATA PLOT LISTING FOR TEST STAND A1 


Test 

290 


293 


294 


Channel Descriptor 
(Time History or PSD) 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


MMC HOT GAS IN PR 


HPOP DS PR 
PBP DS PR 
OPB PC PR DC 
HPOP DS PR 


PBP DS PR 


T 


OPB 


PL 


40.000 25 
55 
75 

195 

315 

,, 435 

500 

20.000 10 
200 
400 
600 
800 

10 

200 

400 

600 

800 

10 

200 

400 

,, 600 

800 

20,000 10 

40 
100 
300 
500 
645 
660 
10 
40 
100 
300 
500 
645 
660 
10 
40 
100 
300 
500 

If 645 

660 


DATA PLOT LISTING FOR TEST STAND A1 (Continued) 


Test 

294 


295 


297 

\ 

299 


300 


Channel Descriptor 
(Time History or PSD) 

HPOP IN PR 


HPOP DS PR 


T 

PBP DS PR 


T 

HPOP IN PR 


OPB PC PR DC 


HPOP DS PR 
PBP DS PR 
OPB PC PR DC 
HPOP DS PR 
PBP DS PR 
HPOP IN PR 
AUX LX I PR 
OPB PC PR DC 
PBP DS PR 
HPOP IN PR 
OPB PC PR DC 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


20,000 10 


40 

100 

300 

300 

645 

660 

20 

45 

100 

300 

450 

500 

20 

45 

100 

300 

450 

500 

20 

45 

100 

300 

450 

500 

20 

45 

100 

300 

450 

500 

6 

I 

6 


I » 


Test 

301 


303 


♦ 

304 


305 


DATA PLOT LISTING FOR TEST STAND A1 (Continued) 


Maximum Time 

Channel Descriptor Frequency Slice 

(Time History or PSD) (Hz) (Sec) 

HPOP DS PR 20,000 100 

1 

250 

? 

400 

PBP DS PR 

100 

i 

250 

t 

400 

OPB PC PR DC 

100 

1 

250 

t 

400 

HPOP DS PR 

5 

I 

30 

T 

45 

PBP DS PR 

5 

1 

30 

t 

45 

HPOP IN PR 

5 

i 

30 

t 

45 

OPB PC PR DC 

5 

1 

30 

r 

45 

HPOP DS PR 

5 

i 

50 

f 

75 

PBP DS PR 

5 

1 

50 

f 

75 

LPFP DS PR 

5 

1 

50 

f 

75 

FPB FUEL MAN PR 

5 

I 

50 

t 

75 

HPOP IN PR 

5 

1 

50 

■ t 

75 

HI LX I PR 

5 

I 

50 

t 

75 

HPOP DS PR 

5 

1 

25 

i 

50 

T 

75 




DATA PLOT LISTING FOR TEST STAND A1 (Continued) 


Test 

3U5 


306 


307 

I 


Channel Descriptor 
(Time History or PSD) 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


PBP DS PR 


FPB FUEL MAN PR 


HPOP IN PR 


HI LX I PR 


t 


HPOP DS PR 


MCC HOT GAS IN PR 


PBP DS PR 


FPB FUEL MAN PR 


HPOP IN PR 


HI LX I PR 


HPOP DS PR 


20,000 


40.000 

I 

20.000 


5 

25 

50 

75 

5 

25 

50 

75 

5 

25 

50 

75 

5 

25 

50 

75 

5 

6 
35 
70 

5 

20 

50 

75 

5 

35 

70 

5 

20 

50 

75 

5 

20 

50 

75 

5 

20 

50 

75 

5 

20 

45 

70 


Test 

307 


309 


310 


311 


DATA PLOT LISTING FOR TEST STAND A1 (Continued) 


Channel Descriptor 
(Time History or PSD) 

MCC HOT GAS IN PR 


PBP DS PR 


FPB FUEL MAN PR 


HPOP IN PR 


HI LX I PR 


HPOPjDS PR 
MCC HOT^GAS IN PR 
PBP jpS PR 
HPOyN PR 
HI LX I PR 

t 

HPOP^DS PR 
MCC HOT^GAS IN PR 
PBP^S PR 
HPO^ IN PR 
HI LjC I PR 
HPOpJdS PR 
MCC HOyGAS IN PR 
PBP^DS PR 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


40,000 

I 


20,000 


2,000 

t 

20,000 


5 

20 

45 

70 

5 

20 

45 

70 

5 

20 

45 

70 

5 

20 

45 

70 

5 

20 

70 

6 
30 

6 

24 

6 

30 

6 

24 

6 

24 

6 

30 

6 

30 

6 

30 

6 

30 

6 

30 

6 

30 

6 

30 

6 

30 


Test 

311 

312 

313 


314 


315 


316 


317 


DATA PLOT LISTING FOR TEST STAND A1 (Continued) 




Maximum 

Time 

Channel Descriptor 

Frequency 

Slice 

(Time History or PSD) 

(Hz) 

(Sec) 

HPOP IN PR 

20, 

000 

6 

1 




30 

HI LX I PR 



6 

▼ 




30 

MCC HOT GAS IN PR 



6 

1 

1 



40 

HPOP IN PR 



6 

1 




40 

HI LX I PR 

1 


6 

MCC HOT GAS IN PR 



4 

I 




30 

HPOP IN PR 



4 

f 




30 

HI LX I PR 



3 

f 




30 

HPOP DS PR 



6 

T 




30 

MCC HOT GAS IN PR 



6 





30 



40, 

000 

6 


f 

T 

30 

PBP DS PR 

20, 

000 

6 

1 



30 

HPOP IN PR 



6 

1 

r 



30 

HI LX I PR 



6 

f 



30 

HPOP DS PR 



4 

f 



30 

MCC HOT GAS IN PR 



30 

T 



60 

PBP DS PR 



4 

f 



30 

HPOP DS PR 



4 

f 



11 

MCC HOT GAS IN PR 



4 





11 



40, 

000 

4 



? 

11 

PBP DS PR 

20, 

000 

4 

1 

r 



11 

OPB PC PR DC 



4 





11 

HPOP DS PR 



4 





11 




DATA PLOT LISTING FOR TEST STAND A1 (Continued) 


Test 

317 


319 


321 


Channel Descriptor 
(Time History or PSD) 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


MCC HOT GAS IN PR 


PBP DS PR 

▼ 

OPB PC PR DC 

t 

HPOP DS PR 


20,000 

▼ 

40.000 

▼ 

20.000 


MCC HOT GAS IN PR 

I 

PBP DS PR 

I 

MCC IN PR 

i 

OPB PCj PR DC 
MCC HOT GAS IN PR 


FPB PC 


40.000 

1 

20.000 


40,000 


? 

20,000 


OPB PC PR DC 


4 

11 

4 

11 

4 

11 

4 

11 

6 

30 

92 

6 

30 

92 

6 

30 

92 

12 

60 

180 

6 

30 

92 

6 

30 

90 

100 

270 

6 

30 

90 

100 

270 

6 

30 

90 

100 

270 

6 

30 

90 

100 

270 


DATA PLOT LISTING FOR TEST STAND A1 (Continued) 


Channel Descriptor 
Test (Time History or PSD) 



Maximum 


Frequency 

(Hz) 



Time 

Slice 

(Sec) 

6 

130 

170 

190 

210 

230 

260 

280 

6 

130 

150 

170 

190 

210 

230 

260 

280 

6 

130 

150 

170 

190 

210 

230 

264 

284 

6 

130 

150 

170 

190 

210 

230 

260 

280 

6 

130 

150 

170 

190 

210 

230 

260 

280 


DATA PLOT LISTING FOR TEST STAND A1 (Continued) 


Channel Descriptor 
(Time History or PSD) 


THRUST 


Maximum 

Frequency 

(Hz) 


HPOP BAL CAV PR2 


20,000 


HPOP BAL CAV PRl 


OPB PC PR 


HPFP BAL CAV PR 

I 

♦ 

FPB PC 

i 

THRUST 

I 

HPOP BAL CAV PR2 


20,000 


HPOP BAL CAV PRl 



DATA PLOT LISTING FOR TEST STAND A1 (Continued) 


Test 

407 


408 

409 


Channel Descriptor 
(Time History or PSD) 

FPB PC 


OPB PC PR 


HPFP BAL CAV PR 


THRUST 

T 

HPOP BAL CAV PR2 


T 

HPOP BAL CAV PRl 


OPB PC PR 


HPFP BAL CAV PR 


Maximum Time 

Frequency Slice 

(Hz) (Sec) 


20,000 20 


45 

75 

200 

400 

430 

20 

45 

75 

200 

400 

430 

20 

45 

75 

200 

400 

430 


20,000 15 

240 
500 
525 
705 
725 
15 
240 
500 
525 
705 
725 
15 
240 
500 
525 
705 
725 
15 
240 
500 
525 

M 705 

725 


T 



Test 

409 


410 

413 

414 


DATA PLOT LISTING FOR TEST STAND A1 (Concluded) 

Maximum Time 

Frequency Slice 

(Hz) (Sec) 


20,000 7 

240 
500 
525 
705 
725 

THRUST 

1 


Channel Descriptor 
(Time History or PSD) 

FPB PC 



901890 ncc HOT GAS IN PR S> 8S.01HO,'S 



a. (OONXN 


FREQUENCV (HZ) x 10 


9ei2se ncc HOT GAS IN PR Sf ES.eiHe.'s 








801290 nCC HOT GAS IN PR S+ 19S.01H0 



Ck (AOVXN 


JO 



0.1 

O)' 



(ZH) 



(L WONXN 


901890 ncc HOT GAS IN PR 500.01H0 



FREQUENCY (HZ) x 10 



901293 HPOP DS PR S+ 10.01H0 



0. V)OVZN 


PRCQUENCV CHZ) 



901B93 HPOP OS PR S* BOO.eiHO, 'S 



FREQUENCY (H2> 




a. <novxN 


oHTe'ees ud sa dOdH eeaies 



a. <noNXN 


FREQUENCV (HZ) 



991893 HPOP DS PR S+ 800.0iH0 



O. «r)ONXN 


FREQUENCV (H2> 



901893 PBP DS PR S* lO.eiHO 



OL (OONXN 


PREOUENCV (HZ) 



901893 PBP DS PR S+ 8ee.01H0 



a. (AONXN 


PREQUENCV (HZ) 



9dl893 PBP DS PR s* 4e0.eiH0, 'S 



FREQUENCY (HZ) 



901893 PBP DS PR EOO.OIHO 



a <AONXN 


FREQUENCY (HZ) 



991893 PBP DS PR S* 8e9.eiH0,'S 



a. (AONXN 


FREQUENCV (HZ) 



seiags opb pc pr dc 



0. moNXN 


FREQUENCY (HZ) 







901893 OPB PC PR DC S* 600.eiH0,'S 



CL 


U>ONXM 


FREQUENCY (HZ) 



901293 OPB PC PR DC St SOe.eiHO 




901894 HPOP DS PR $* 10.O1H0 



O. OONXM 


FREQUENCY (HZ) x 10 


9dlB94 HPOP DS PR 



Q. MONXN 


FREi 



901S94 HPOP DS PR ie0.eiH9,'S 



FREQUENCV (HZ) 



901894 HPOP DS PR S+ 30O.01HO 



a. <AO\XN 


FREQUENCV (HZ) 



SQ dOdlH VBBldB 



V»9NXN 


rREQUENCV (HZ) 



eHTe'StrS Ud so dOdH t'6ST96 



a. <AON.XN 


FREOUENCV tH2> 



901894 HPOP DS PR Si SEO.OIHO 



OL <nONXM 


FREQUENCY (HZ) 






901894 PBP OS PR S* 100.01H0 



a. <AO VXN 



991894 PBP »S PR S-f 309.9189, 'S . 



FREQUENCV (HZ) 



901894 PBP DS PR S* SOe.OlHO 



VXN 


FREOUENCV (HZ) 







901S94 OPB PL tO.dlHO 


• ^ 



a. <A0NZN 


FREQUENCV CHZ) 



s^'eHie’ei' id fldo ►estee 



a. (AONXN 


FREQUENCY I HZ) 



901894 OPB PL S+ 10O.OlHe,'S 



& g>9SXN 


9 


FREQUENCV (HZ) x 10 


eHio'eee id fido »>68Te6 



Q. 0)ONXN 


FRCQUENCV <HZ) 



801894 OPB PL St S0O.01HO,'S 



(L tftONXN 


FREOUENCV (HZ) 



901894 OPB PL S* e4S.01H0,'S 



Q. (OOSXN 


PREQUENCV (HZ) 



901894 OPB PL S* 66e.01Ha 





<OONXN 


FREQUENCY (HZ) x 10 



901S9-1 HPOP IN PR S* ie.eiH0,'S 



fL 0>ONXM 


FREQUENCY I HZ) 



901294 HPOP IH PR S+ 4O.O1H0,'S 



a. a>ovxN 


FREQUCNCV (HZ) 



901894 HPOP IN P9 100.eiH0,'S 



a. wONXN 


FREQUENCY (HZ) 



9eiB94 HPOP IN PR St 3O9.O1H0 



a. (AOVXN 


FREQUENCV (HZ) 



901894 HPOP IN PR S+ 5OO.01HO 



a. (noNXN 


FREQUENCY (HZ) 



901894 HPOP IN PR S* fi45.01H0 



a. woNXN 


FREQUENCV (HZ) 



901394 HPPP IN PR S* eSO.OlHO 



CL WONZN 


FREOUENCy (HZ) 



90189S HPOP DS PR Sf aO.eiHO 



a. 


WOVXIM 


PREOUENCV (HZ) 



901B95 HPOP DS PR S* ^S.OIHO 



a. cncfNXN 


FR^QUEhCY (HZ) 



901895 HPOP DS PR $> 100.01H0 



a. (OONXN 


FREQUENCV (HZ) 



eHio'eec »d sa dOdH seaiee 



a 


(AOnXN 


FREQUENCY (HZ) 



901895 HPOP DS PR 4Se.OlH0 



a. <AOXXN 


FREQUENCY CHZ) 




a. V>ONXN 



961B95 PBP DS PR S+ SO«01H0,'S 



a. 


«ONZN 


FREOUENCV <HZ) 



geiags pbp ds pr ^e.aiHd 



a. (AONXN 


PREQUENCV (HZ) 



901895 PBP OS PR Sf leO.OlHO, 'S 



CL AftON XfSC 


FREQUENCY (HZ) 



901835 PBP BS PR Sv 300.01H0 



a. u)osxN 


PREQUEMCV (HZ) 



901895 PBP DS PR St 450.01HO 



a. WON3N 


FREQUENCV (H2) 



901895 PBP PS PR S* 500.01H0 



(L (AO\XN 


FREQUENCV <HZ) 


901B95 HPOP IN PR Si aO.dlHd 





FREQUENCV (HZ) 



901895 HPOP IN PR 45.01H0,'S 



CL <noszN 


FREOUENCV (HZ) 



901895 HPOP IN PR S* 100.01H0 



FREOUENCV (HZ) 





9eiB95 HPOP IN PR Si 4B0.91H0,'S 



9 


FREOUENCV (HZ) 



geia95 hpop in pr see.eiHe.'s 



& (AOVZN 


FREQUENCV (HZ) 


991895 QPB PC PR DC BO.OlHe 



a. <noNXN 


FREQUENCY fHZ) 



901895 OPB PC PR SC S-t- 45.01H0 



a. 


<AON.XN 


FREOUENCV (HZ I 









S01B95 OPB PC PR DC S+ 500.01H0 



a <aonzm 



901897 HPOP DS PR 54 6.01H0 



9 


9 


FREQUENCV (HZ> 



901897 PBP DS PR S+ 6.01H0,'S 



<L <nOSSN 


FREQUENCY <HZ) 



981397 OPB PC PR DC S+ &.81H8 



FREQUENCY (M3) 



901899 HPOP DS PR • 6.01H0,'S 



Qp <AONXN 


FREQUENCV (HZ) 



901899 PBP DS PR S-f 6.O1H0 



a. V>0 \ XIM 


FREOUENCV (HZ) 



901899 HPOP IN PR Si 6.01H0 



Q. tf>OSXN 


FREOUENCV (HZ) 



901899 AUX LX I PR S« e.OlHO.'S 



FREOUENCV (HZ) 



S/ 'OHIO'S 4S 00 Mel Od OdO 662T0S 



a. (aonxn 







901300 OPB PC PR DC S+ 6.01HO 



a. woxXN 


FREQUENCV (HZ) 


S013O1 Hpop Ds PR Si lee.eiHd 



a. u)ov.XN 


FREQUENCV CH2) 




o. g>ONXN 


FREOUENCV (HZ) 



901301 HPOP DS PR £> 400.01H0 



a (noNXN 


FREQUENCV (HZ) 



901301 PBP DS PR se ase.eiHO 



0. <AOVXN 


FREQUEHCV (HZ) 



901301 PBP DS PR 64^ 400.01H0, 'S 



a. wovxN 


FREQUENCV CHZ) 





Did y 3d aao lOEtes 



a. woNiN 


FREQUENCV (HZ) 


961303 HPOP DS PR S* 5.etH0.'S 



0. (AOXXN 


FREQUEMCV CHZ) 



901393 HPOP DS PR SO.OIHO, 'S 



Q. Q>ON.XN 



901303 HPOP DS PR s* 4S.01HO,'S 



a. (AONXN 


FREQUENCV <H21 


901303 PBP DS PR Si S.OlMe 



& cnoNXN 


FREQOEHCV (HZ) 




a. moNXN 




901303 PBP D5 PR S+ <15.01H0, 'S 



a. (noNZN 


001303 HPOP IN PR Sh- 5.01H0, 'S 



a. woNXN 


FREQUENCY (HZ) 



901303 HPOP IN PR S> 30.01H0 



a. wovxN 


FREQUENCY tHZl 


901303 HPOP IN PR 45.01H0 



a. 




FREQUENCY <HZ) 





961303 OPB PC PR DC S* 30.eiH0,'S 



& (no N. XN 


FREQUENCY (HZ) 


901303 OPB PC PR DC S* 4S.01H0 



Q. VIONXN 


FREQUEHCV (HZ) 


901304 HPOP DS PR 5.01H0,'S 



a woNZN 


FREQUENCy CHZ) 



901304 HPOP DS PR S+ 50.01H0 





a. 


U>0*VXN 




901304 PBP DS PR 5.01H0 



a. <AOSXN 


FREQUENCY (HZ) 









901304 LPFP DS PR 50.01H0 



FREQUEHCV (HZ) 



901304 LPFP DS PR St 75.01H0, 'S 



FREQUENCY (HZ) 



901304 FPB FUEL MAN PR 5+ 5.01H0 



CL </)ONXN 


FREOUENCV (HZ) 


9013O4 FPB FUEL MN PK S* S0.O1N6 



tL <I>9NXN 


FREOUENCV (HZ) 



901304 FPB FUEL HAN PR £+ 75.01H0 



a <AO N XM 


FREQUENCV (HZ) 



901304 HPOP IN PR S4 5.01H0 



0. (flOVXN 


FREQUENCV (HZ) 



901304 HPOP IN PR S* 50.01H0 



a. viovxM 


FREQUENCy (HZ) 



901304 HPOP IN PR 



a. moNXN 


FREQUENCV (HZ) 



901304 HI LX I PR 9.01H0 



FREQUENCV (HZ) 



901304 HI LX I PR BO.OlHO 



a. u>ON XN 


FREQUENCV tH2) 


901304 HI LX I PR S+ 75.01H0 



a. otoxzN 


FREQUENCV CHZ> 


901305 HPOP OS PR 5.01H0 



a V>ONXN 


FREQUENCY (HZ) 



901305 HPOP DS PR S* S5.01H0 



a, 


PREOUENCV (HZ) 


901305 HPOP OS PR S+ S0.0iH0,'S 



a. (AOS.XN 


FREQUEMCY (HZ) 







901305 PBP DS PR Sv B5.01H0 



AJ 


9 



CU 
I 9 


I Q 


CL 


CAC N XM 


FREQUEHCy (H2) 



901305 PBP DS PR 50.01HO 



a. woNXN 


FREQUEMCV (HZ) 



geiaes pbp ds pr s * TS.oiHe 



a. <nONXN 


FREQUENCY <HZ) 



901305 FPB FUEL I1AN PR S* 5.01H0 



O. <AONXN 


FREQUENCY CHZ» 


901305 FPB FUEL MAN PR S* B5.01H0 



a. WONIN 


FREOUENCV <HZ) 


seises FPB FUEL piAN PR se.eiHe.'s 



a V)ONXN 


FREQUENCY (HZ> x le 



geiaes fpb fuel (Ian pr s+ TS.eiHO 





I O 


02 
i 9 


D 
I 9 


I 9 


lA 
I 9 


0. (A9NXN 


FREQUENCY (HZ) 



901305 HPOP IN PP S+ 5.O1H0 



O. MONXN 


FREOUEHCV <HZ) 



901305 HPOP IN PR a5.01HO,'S 



& U>ONXN 


FREQUENCV (HZ) 



0HT0*eS +S yd MI dOdH S0EI06 



a. (OOSZN 


FREQUEMCY (HZ) 



901305 HPOP IN PR S-f 75.01H0 



Q. iftovxra 


FREQUEMCY IHZ) 



5/ 'OHIO’S +S I XT IH S0EI06 



FRCOUENCV (HZ) 






901305 HI LX I PR 5O.eiH0,'S 



0. CAONXN 


FREQUEMCV <H2) 


901305 HI LX 1 PR S+ 75.01H0,'S 



a. <no\XN 


FREQUENCY (HZ) 



901306 HPOP DS PR S+ S.OIHO 



O. lAONZIM 


FREQUENCV (HZ) 





eHTO'SC *S »d sa dOdH 90CT06 



CL MONXN 


FREQUENCV CHZ) 


901306 HPOP DS PR 70.O1H0 



CL. 


U>ON ZM 


FREQUENCY <HZ) 




& WONXN 




9ei306 nCC HOT GAS IN PR 5d.01H0,'S 



& iftOSXN 


FREQUENCV (HZ)- 





Q. WON3M 


901366 PBP DS PR 5.01H0 



a. oiONXN 


FREQUENCV (HZ) 
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